SHRIMP Analyses
In order to confirm our geochronological results for some of the more critical samples, we reanalyzed five samples using the Sensitive High Resolution Ion Micro-Probe (SHRIMP-RG) managed jointly by the U.S. Geological Survey and Stanford University. Zircons, including fragments of the Geological Survey of Canada standard BR266, were mounted in epoxy and polished with diamond compound to reveal the zircon midpoints. The grains were then imaged at the Geological Survey of Canada with a Cambridge instruments scanning electron microscope operated in back-scattered electron (BSE) and cathodoluminescence (CATHO) mode in order to identify compositional zoning, cores/overgrowths, and fractures.
At the Stanford/USGS SHRIMP-RG laboratory the zircons were analyzed with a primary oxygen-ion beam of about 6-10 nanoamps focused in a spot of about 30-35 m in diameter.
Prior to beginning sample analysis, and after each 4-5 unknown analyses, the Stanford/USGS standard zircon R33 was analyzed. Analytical data were reduced with the SQUID program of Ludwig (2000) . All ages were calculated following correction for common Pb on the basis of measured 207 Pb. For data from the standard, we accepted only those analyses that yielded ages, corrected on the basis of 207 Pb, that were within ±10 Ma of the accepted age of 419 Ma. We did not screen the SHRIMP data for the samples, but rather calculated the weighted mean age of all of the 207 Pb-corrected ages using the Isoplot algorithms of Ludwig (2000) . Concordia plots were also made with the Isoplot program of Ludwig (2000) .
Precision, Accuracy, and Resolution of Young U-Pb Zircon Ages
The precision of TIMS ages interpreted from the normal and inverse concordia diagrams (Wetherill, 1956; Tera and Wasserburg, 1972) depends critically upon the quality of the data and the extent to which the analyzed fractions are correlated. In a number of our samples, the
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Day and Bickford 4 correlation of the data points is poor, presumably because of variable inherited components in the multigrain fractions. Although the SHRIMP age determinations are made from single zircon grains, uncertainties depend critically upon the number of analyses of both the standard and sample. If enough data are obtained, weighted mean ages can be very precise, but the accuracy may be rather less than the precision because of the critical dependence on both the assumed age and the reproducibility of the standard.. Although it is common practice to remove data outliers, the mean values of our determinations do not change significantly if the outliers are removed (±1 or 2 Ma). Consequently , we have retained all data and suggest that the larger uncertainties are a more conservative estimate of reliability.
The age determinations (Table DR1 , DR2) reported here have combined uncertainties that are comparable to the duration of the sequence of events we are trying to resolve. For example, the isotopic data require that Smartville dikes (162 ±1 Ma; Saleeby et al, 1989) intrude nominally younger rocks ranging from 162 ± 2 to156 ± 3 Ma. The isotopic data also suggest that the upper volcanic unit is c. 164 Ma (Saleeby et al., 1989) , whereas the fossils require them to be younger than 159 ± 4 Ma (Gradstein et al., 1995) . Our ability to resolve events in these young rocks is limited by the combined uncertainties of using different radiometric methods and by uncertainties in the geologic time scale. Consequently, we take a somewhat conservative view of minor differences in measured ages and suggest that our ability to resolve events is about 3 -5
Ma, at best. Ar method using step heating in a resistance furnace, as described by Hacker et al. (1996) . The data are summarized in Table DR5 .
The three lowest temperature steps show contamination by a high-K phase, perhaps biotite ( Figure DR1 .
FIGURE CAPTION
Step heating spectrum for hornblende, sample 86-11.
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